Background. Hajj, the pilgrimage to Mecca, is one of the obligatory religious duties of Islam. The travel clinic of the Public Health Service (PHS) Amsterdam administers vaccinations, including the required meningitis ACYW135 vaccine, and provides travelers with individual recommendations for all their travels. Methods. We extracted all data from the PHS database pertaining to Muslims who visited the clinic before travel to Mecca. (24%) of those who were advised to take vaccines accepted the recommendation. Independent factors for acceptance were being female, of younger age, and being less healthy. Specifically, Mecca travelers with heart disorders and with liver or gastrointestinal disorders accepted recommended vaccinations more often than those without. Conclusions. Only a quarter of Mecca travelers who visit the travel clinic for their mandatory meningitis vaccination also take other, recommended, vaccinations. To improve the acceptance rate, Islamic organizations that inform Mecca travelers in preparation for their travel should be supplied with up-to-date advice, not only about the requirements but also about recommended vaccinations and health precautions.
H ajj, the pilgrimage to Mecca, Kingdom of Saudi Arabia (KSA), is one of the obligatory rituals of worship in Islam. Muslims with good health and sufficient financial status are required to visit Mecca at least once in their lifetime.
Hajj is the largest, most diverse mass gathering of people in the world and attracts more than 2.5 million Muslims from more than 160 countries each year. Mecca is also the setting for a less critical ritual called Umrah, which can be done at any time during the year. 1 In the Netherlands, the Saudi Arabia Embassy issues about 5,000 to 6,000 visas for Hajj every year (personal communication, April 17, 2010).
Hajj lasts for 5 days, and it takes place from the 8th to the 12th day of the last month of the Islamic calendar. As the Islamic calendar is lunar, the precise Gregorian calendar dates of the Hajj season vary each year. 2 This continuous seasonal movement has implications for the spread of disease and other health risks. 3 Transmission of infectious disease during mass gatherings has a global effect when visitors return to their country of origin. Individuals going on Hajj contributed to a global cholera outbreak in the 19th century. 1 4 The travelers' advice and vaccination clinic (TAVC) of the Public Health Service (PHS) Amsterdam, administers vaccinations including meningitis ACYW135 vaccine and provides about 25,000 travelers annually with individual recommendations for all their travels. Each year a large number of Muslims, in preparation for Hajj, visit the TAVC for the required tetravalent ACYW135 vaccine whereby they also receive standard recommendations. Although most travelers who visit the TAVC follow our advice, many Hajj pilgrims only take meningitis vaccination, and not the other recommended vaccinations.
The aim of this study is to investigate the acceptance of non-required, but advised, vaccinations by the Mecca travelers who visit the PHS before departure for a mandatory vaccine. Further, we investigated predictors for this acceptance.
Methods
Since 2001, the TAVC of the PHS Amsterdam has recorded the individual data of all visitors in an electronic database, such as: personal data (date of birth, gender, country of birth); medical data (history, medication use); travel data (destination, travel reason); the recommended vaccinations, as well as any other advice; and the administered vaccines. Since 2007, medical data is more structurally collected, and data on the country of birth of both parents have been included in the data collection and entered in the database.
According to the Dutch guidelines published by the National Coordination Centre for Travelers' Health Advice (LCR), travelers to the KSA are given health recommendations in addition to the mandatory meningitis vaccination; this advice includes information about vaccinations for hepatitis A (travelers who are born and raised in countries where hepatitis A is endemic are considered immune); typhoid fever (for travel more than 2 weeks); and the trivalent diphtheria, tetanus, and poliomyelitis vaccine (dTP). Because immigrants from countries where hepatitis B virus (HBV) is endemic who now live in a country where HBV is not endemic are a specific risk group for viral hepatitis B, 5 since 2009 this group has also been offered hepatitis B vaccination.
Hepatitis A vaccination and updating vaccination against dTP is recommended for every traveler that will visit a country where such diseases are endemic, including KSA. Most people in this group are born and raised in a country endemic for hepatitis A. Therefore, according to Dutch guidelines, most are considered immune, vaccination is not recommended, and uptake of hepatitis A vaccination cannot be evaluated. For dTP, travelers who have never been vaccinated, whose vaccination status is uncertain, who have received incomplete diphtheria, tetanus, or polio vaccination series, and whose most recent vaccination has been given more than 10 years ago are advised dTP. As dTP is the most advised vaccination in this group, and because it is very rare that people choose to accept one, but reject another recommended vaccination, dTP acceptance is used as a ''proxy'' for the willingness to accept recommended vaccinations.
In this study, all data of the Muslims who visited the PHS before travel to Mecca are extracted from the database and analyzed retrospectively.
Over the years from 2001 to 2009, the characteristics are described and trends are analyzed by age, gender, duration of travel, and time of visit to the PHS before departure. For the years 2007 to 2009, predictive factors for the acceptance of advised dTP vaccination are analyzed. Factors tested are age, gender, status as firstor second-generation immigrant, number of medical disorders, and specific disease category.
Statistical Package for the Social Sciences (SPSS) version 17.0.2 software program (SPSS, Inc., Chicago, IL, USA) was used to carry out all analyses. Multiple regression analyses were performed in two models. In model one, the number of disorders was analyzed; in model two, the kind of disorder was analyzed. These two models are not taken together to exclude duplicates.
To calculate the risk factors for different outcomes, odds ratios (ORs) and 95% confidence intervals (CIs) were obtained. Differences with a p value equal to or lower than 0.05 were considered statistically significant. In the multiple regression, all factors with a p value equal to or lower than 0.05 were included.
Results

Between 2001 and 2009, 8,372
Muslims visited the TAVC before travel to Mecca. With an average of 5,500 visas issued per year, this is an estimated 17% of all Mecca travelers from the Netherlands. Of these, 4,672 (55.8%) were male, half of them were 40-59 years of age. Almost 50% were born in Morocco; in descending order, the other most common countries of birth were: Turkey (19.6%), the Netherlands (11.5%), Egypt (5.3%), Pakistan (4.0%), and Surinam (3.7%). Over 50% of the Mecca travelers visited the TAVC more than 30 days before departure, and over 70% stayed in Saudi Arabia for more than 5 weeks (Table 1) .
In Figure 1 , several of these trends are shown. Between 2001 and 2009, the proportion of women and people over 50 years of age increased significantly. Also, people visited the TAVC longer before departure and in the last 2 years made significantly shorter journeys, often of less than 5 weeks.
The factors that are analyzed as predictors for dTPvaccine acceptance are shown in Table 2 . Between 2007 and 2009, 2,473 Muslims visited the TAVC before travel to Mecca. In 317 of these clinic visitors, a dTP vaccination was deemed not necessary because they had been vaccinated less than 10 years before; these people were excluded from the analysis. Of the remaining 2,156 who were included in the analysis, 1,290 (59.8%) were healthy, 553 (25.6%) had one disorder, 228 (10.6%) had two disorders, and 85 (3.9%) had more than two disorders. The most common diseases of the Mecca travelers were diabetes mellitus (19.5%) followed by heart or vascular disorders (15.9%), liver or gastrointestinal disorders (11.0%), and airway disorders (4.8%).
Only 24% accepted the recommended dTP vaccine. In univariate regression analysis: women, those who were second-generation immigrants, of older age; Mecca travelers with two or more disorders; and travelers with heart or vascular disorders, those with liver or gastrointestinal disorders, and those with other less common disorders were more likely to accept the recommended dTP vaccination.
In model 1 of the multiple regression analysis, independent factors associated with dTP-vaccine acceptance were younger age and travelers with one or more disorders. In model 2 of the multiple regression analysis, independent factors associated with dTP-vaccine acceptance were women; younger age; heart or vascular disorders; liver or gastrointestinal disorders; and other less common disorders ( Table 2) .
Discussion
Between 2001 and 2009, an increasing proportion of people who visited the TAVC of the PHS in Amsterdam before travel to Mecca were female or older than 50 years of age. A possible explanation may be that recently women have been more stimulated to travel, and that it has become more common for them to travel without a male travel companion. Possibly, older Muslim people have saved enough money some years after their immigration to the Netherlands for this obligatory journey to worship. Individuals also make significantly shorter journeys of less than 5 weeks, and were more likely to visit the TAVC more than 30 days before departure than in the past.
Only 24% of the Mecca travelers accepted the recommended dTP vaccine. Possible reasons for this low acceptance are that most of these travelers do not come to our clinic for health advice, but for a vaccination that is necessary to obtain a visa. Other reasons can be the costs of the vaccinations, and that people are not informed about the possible risks and recommended vaccinations prior to their visit to us. Communication is often difficult because of language barriers. In univariate analysis, women, second-generation Muslims, and older people were significantly more likely to accept dTP vaccination than men and younger people. In multivariate analysis, the variable secondgeneration Muslims was no longer significant, and younger people were significantly more likely to accept dTP.
Schlagenhauf and colleagues also found that women are significantly more likely to obtain pretravel advice. 6 Another predictor for dTP acceptance in our study is health. The more unhealthy people are, the more likely it is that they will accept the recommended vaccinations. Looking at the specific disorders, individuals with heart or vascular disorders, those with liver and gastrointestinal disorders, and those with other disorders were significantly more often likely to accept the dTP vaccine. Apparently, the more vulnerable people's health, the more they are willing to protect themselves from other diseases.
The reason that, independently, younger people are more likely to accept recommended vaccinations is possibly because they are better informed, and communication is easier because there are no language barriers.
In conclusion, only a quarter of Mecca travelers who visit a travel clinic for their mandatory meningitis vaccination also take other, recommended, vaccinations. Women, younger people, and less healthy people are more likely to follow recommendations. To improve uptake, which in this scenario would be more people accepting recommended vaccinations, Islamic organizations that provide Mecca travelers with travel advice should be better informed, not only about the required vaccinations, but also about recommended vaccinations and other health advice.
